sUMMARY The presence of acinetobacters in a respiratory care unit was prospectively studied because of an increase in the number of isolations of Acinetobacter calcoaceticus. Cell envelope protein electrophoresis was used to distinguish strains. Eleven protein patterns were observed in isolates from patients and their environment. One pattern (pattern 1) was seen in several patients and environmental samples. Another pattern (pattern 2) was identified repeatedly in samples from skin and mucous membranes of patients in the same ward. After thorough cleaning was undertaken throughout the unit, the pattern 1 strain was no longer cultivated from clinical samples. It is concluded that cell envelope protein electrophoresis is a useful method for tracing epidemic strains of A calcoaceticus.
Various outbreaks of Acinetobacter calcoaceticus in hospitals have been described over the past few years. ' 3 Any increase in the number of isolations of these bacteria in hospital wards should be acted on quickly. Moreover, a typing method has to be used to determine whether the isolates of an outbreak are identical. Various methods of typing acinetobacters have been described, such as serotyping,4 bacteriocin typing,5 typing based on protein electrophoretic patterns67 and biotyping. 8 We used cell envelope protein sodium dodecyl sulphate-polyacrylamide gel electrophoresis (SDS-PAGE) to investigate an increase in the number of isolations of A calcoaceticus in a respiratory care/ intensive care unit. The analysis of the spread of the bacteria and the origin of the strains were guided by the typing results.
Material and methods
The study was performed in a respiratory/intensive care unit of a district general hospital with 465 beds. In March acinetobacters were prospectively found on the skin or mucous membranes of seven of 16 patients in the unit (table 1) . Cultures from the throat, rectum, and fingers of the nursing staff were negative. Thirty two of207 environmental samples were positive for acinetobacter. In April skin and mucous membranes of 10 patients in the unit were positive for A calcoaceticus.
SDS-PAGE PATTERNS
Profiles were classified on the basis of differences between the most densely stained band (Mr 40 000-47 000) and other bands (Mr 18 000-92 000). Eleven patterns were seen in the 23 Acinetobacter species isolates obtained from the routine laboratory and in the 75 isolates from prospective samples (fig 1) . Table  2 gives the prevalence of the patterns. Patterns which were seen only in single isolates or in bacteria from the inanimate environment were not regarded as epidemiologically relevant. On the other hand, pattern 1 was observed in 13 patients and in environmental samples. Pattern (fig 2a) . In three patients the bacteria were found only after the patients had left the unit. Positive samples came from the respiratory tract (n = 16), from urine, pus, and wound material (n = 3). In four patients (fig 2b) acinetobacters of pattern 1 were observed in the following 15 prospective specimens from throat (n = 4), forehead (n = 3), nose (n = 2), groin (n = 2), scalp (n = 1), armpit (n = 1), hand (n = 1) and anus (n = 1). In April acinetobacters of a different pattern (pattern 2) were found in 10 patients ( fig  2b) . These bacteria were either simultaneously or successively cultivated from mouth and anus (11 samples of each), and in nose, armpit, anus and toe web (one sample of each).
ENVIRONMENTAL SAMPLES
The 207 environmental samples were taken from various sites of the unit-for example, from the large nursing room-in the vicinity of infected patients (72 samples), from the utility room (66 samples), from isolation room No II (43 samples), and from respiratory equipment (20 samples). Pattern 1 was observed in 13 of 32 samples from which acinetobacDijkshoorn, Wubbels, Beunders, Degener, Boks, Michel ters were recovered. These samples were from both dry and moist sites (fig 3) . No acinetobacters were grown on settle plates from isolation room No II, nor were they cultivated from the sample places of the respiratory equipment.
CLINICAL ASPECTS AND INTERVENTION MEASURES
The 12 unit patients from whom acinetobacters of pattern 1 were isolated had serious disorders of different kinds. Eleven patients were receiving assisted ventilation. The time spent in the unit before the first positive acinetobacter culture ranged from one to 60 days, with a mean of 13 days. There were no indications that acquisition of acinetobacters influenced the course of the illness. Several measures were taken to control the spread of acinetobacters. Compliance with the regulations on hand hygiene was emphasised. In March a switch was made to the use of a phenolic solution for routine cleaning of the environment. By the end of March the unit was systematically disinfected with this solution. No further acinetobacters were isolated from clinical samples.
Discussion
Acinetobacters can cause serious infections in susceptible patients'" and can become epidemic in hospitals.
Environmental spread has been suspected in several reports.'3 Studies of outbreaks have to be supported by typing data of the strains because acinetobacters are ubiquitous.
In this study the increased presence of acinetobacters seemed to be associated with colonisation rather than with clinical infections, but the increase was regarded as a threat to patients and investigated accordingly. On the basis of our findings, contamination of patients from the environment was conceivable. The intensive cleaning and disinfection of the unit and other hygienic measures may have contributed to the disappearance of acinetobacters of pattern 1 from clinical samples by the end of March. By April, samples from skin and mucous membranes ofpatients were positive for acinetobacters of a different pattern (pattern 2). Although not noticed in clinical samples by routine analysis, the presence of these acinetobacters on the skin and mucous membranes of patients should be a cause of concern.
The genus Acinetobacter has been divided into 12
genospecies." The methods for identification of these genospecies and biotyping of genospecies Acinetobacter baumwanni '2 are not yet widely used. In this study the bacteria were identified as Acinetobacter calcoaceticus in sensu lato. Both our findings and those from a previous study9 indicate that SDS-PAGE respiratory care unit.
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